This chapter reviews several noteworthy applications of the choice experiment method undertaken in the European Union (EU) countries to this date. The review summarises choice experiment studies implemented in various EU countries, covering a wide geographical area, including those EU countries located in the West (e.g., France, Germany and UK), South (e.g., Greece, Italy, Spain and Portugal) and North (e.g., Finland and Sweden) of the EU, as well as those countries located in East and Central Europe which have recently joined the EU (e.g., Romania and Hungary).
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Introduction
This chapter reviews several noteworthy applications of the choice experiment method undertaken in the European Union (EU) countries to this date. The review summarises choice experiment studies implemented in various EU countries, covering a wide geographical area, including those EU countries located in the West (e.g., France, Germany and UK), South (e.g., Greece, Italy, Spain and Portugal) and North (e.g., Finland and Sweden) of the EU, as well as those countries located in East and Central Europe which have recently joined the EU (e.g., Romania and Hungary).
Choice experiment studies presented in this chapter cover a wide array of environmental, natural resource, agricultural, food and energy issues, ranging from conservation of wetlands and biodiversity to efficient management of water resources, and from labelling of foodstuff to alternative energy sources. These studies are aimed at informing the design and implementation of various EU level environmental, natural resource, agricultural, food and energy policies and directives, such as the Agri- The review presented in this chapter is by no means exhaustive, however, it aims to present the status of the choice experiment application in the EU to date, with details on the attributes valued in each study; monetary values estimated; implications for the design and implementation of various EU level policies, directives and regulations; econometric models and survey modes employed. Next section presents those choice experiment studies on biodiversity, agri-environmental schemes and agriculture. Choice experiment studies that inform food policy are reviewed in the following section. This is followed by the review of choice experiment studies that value water resources and forest resources, respectively. The final review section summarises various choice experiment studies on renewable energy, noise and air pollution, as well as waste management. The appendix to this chapter provides a table summarizing the choice experiment studies reviewed by reporting the authors, year of study, environmental good valued, country, attributes, sample size, survey mode, econometric specification, and the value estimates of each study.
Agri-Environmental, Wildlife and Nature Conservation Schemes
The EU reformed Common Agricultural Policy (CAP) advocates conservation of the several values generated by agricultural landscapes (e.g. cultural, environmental, assimilative and historical). The EU, therefore, embraces the concept of multifunctional agriculture as it is explicitly spelled out in its EC No. 2078/92 agri-environmental regulation, which states that all EU countries should "support agricultural production methods that are environmentally friendly and aim conservation of the rural areas".
Agri-environmental schemes stemming from this regulation aim to encourage production of environmental, social and cultural "goods" in the countryside, by providing the farmers with the necessary monetary incentives for provision of these goods. Public spending on agri-environmental schemes is an increasingly important component of agricultural policy, hence policy makers in EU countries are in need of information on how agri-environmental schemes can be best designed, to maximise the economic benefits provided by these schemes.
In addition to the agri-environmental schemes, there is also the Council Directive 92/43/EEC on the conservation of natural habitats and of wild fauna and flora. An ecological network of special protected areas, known as "Natura 2000", is specifically set up to co-ordinate the nature conservation policy within the Member States. Furthermore, there are other EU level regulations, such as the EU Birds Directive (79/409/EEC) and the EU Habitats Directive (92/43/EEC), which aim to conserve several important ecological functions, services and species in the Member States.
The choice experiment method can inform efficient and effective design of these schemes and implementation of these regulations by providing the policy makers with information on public's preferences for (i.e., valuation of in terms of their willingness to pay (WTP)) for various social, environmental, cultural features of the landscapes, natural habitats and species as well as information on farmers' and other stakeholders' preferences (or valuation of, in terms of their willingness to accept (WTA) compensation) for various agricultural production, landscape and natural resources management methods which provides these features. restore ecosystem services that affect humans. These results provide support for policies such as Biodiversity Action Plans, which target rare, unfamiliar species, as well as for inclusion of biodiversity conservation, habitat protection and enhancement, and ecosystem restoration in agri-environment and wildlife management schemes Another choice experiment study that focuses on nature conservation is that of . They investigate the preferences of the Finnish public for increasing the area under preservation to evaluate the welfare effects of the Natura 2000 Nature Conservation Programme. Analysis of the choice experiment data reveal that there is considerable heterogeneity within the public, however, overall Finnish public is more sensitive to a decrease in nature conservation, compared to an increase, as the mean WTA for a decrease is four times higher than mean WTP for an increase. Moreover, the marginal value of nature preservation becomes zero after a certain level (i.e., 3% increase in the size of the current preserved area). These results are expected to aid policy makers in their cost benefit analysis of alternative nature preservation programmes in Finland.
The choice experiment method can also be employed to generate information on benefits of conservation of a single species. Hanley et al. (2003) , for example, investigate public preferences over the design of wild goose conservation policy in Islay, Scotland.
Investigations of the preferences of various stakeholders, including general Scottish public, local residents and visitors to the wildlife area, reveal that on the whole, respondents are WTP for the conservation of the wild geese in Scotland. These stakeholders, however, exhibit very different preferences for how geese are conserved: general public and visitors are WTP significant amounts for a policy which stops the shooting of geese; both visitors and local residents prefer a strategy that targets endangered species rather than all goose species, whereas the public did not differentiate between the two, and visitors prefer geese to be conserved throughout Scotland rather than at special sites. Moreover, there is evidence of utility losses for a population increase of 50%; utility gains from maintaining the current population levels, and the locals are WTP for 25% increase in geese numbers.
These findings have implications for the design of conservation policy for wild geese in Islay, Scotland.
Recently, Bennett and Willis (2007) carry out a choice experiment in England and Wales to investigate the public's trade off between conservation of badgers and cattle production. They estimate the economic values that the public places on the changes in the size of the badger population; various means of managing the badger population, and controlling of the bovine tuberculosis (bTB) in cattle caused by badgers. They find that the public are concerned about the bTB in cattle and they are WTP considerable amounts through higher taxes in order to control this disease. Even though the estimated value for the changes in the size of the badger population is relatively low, the results reveal that the public places a very high value on not having a policy that intentionally kills a large number of badgers. These results have useful policy implications for the management of badger population to control bTB in cattle in England and Wales.
A few choice experiments also study the preferences for the design of agrienvironmental, rural and nature conservation policies from the farmers' and other landowners' point of view. Horne and Petajisto (2003) estimate the landowners' preferences for the management of moose, which used to be an endangered species in Finland. Under a strict control of usufruct rights moose populations have been restored, however, there are large fluctuations in population levels. Preferences for moose population level are investigated for four types of landowners', divided according to their participation in moose hunting and if they had noticed considerable browsing damage in the forest. Findings reveal that even though there is considerable heterogeneity across the types of users, majority of users, including those who benefit from hunting, would prefer a lower level of moose population, especially in the regions adjacent to the landowners' property. Toma and Mathijs (2004) implement a choice experiment study in the Cazanesti agricultural region of Romania to investigate farmers' trade-offs between environmental quality, i.e, water pollution from agricultural sources (mainly from farm animals), and environmental efforts.
The results reveal that although farmers preferences are heterogeneous, overall they prefer the status quo, i.e., low environmental quality in the form of polluted water and no investment in environmental efforts. The agri-environmental schemes in Romania would therefore need to be designed to provide these farmers with the necessary monetary incentives to encourage them to undertake those agricultural practices that maximize environmental quality, i.e. water quality in this case.
Another choice experiment study, which studies the preferences of farm families for those agricultural production methods that generate multifunctional agricultural, is by Birol et al. (2006a) . This study investigates Hungarian farmers preferences for undertaking traditional farming methods on their small family farms termed home gardens. The study investigates farmers valuation of those agricultural practices which generate several agrobiodiversity components, including crop variety diversity, landraces, agro-diversity, and organic production, which generates soil micro-organism diversity. Choice experiment data are collected from farmers located across 22 communities in three regions of Hungary.
The results reveal that farmers located in the most isolated communities derive the highest values from crop variety diversity, and among those, elderly derive the highest values from landraces. Moreover, across the regions farm families that are wealthier and more educated value organic production method most highly, followed by those who are poorer, older and located in the most isolated communities. Agro-diversity is valued highly across the country, but most highly by those farm households who manage large fields alongside home gardens, due to the complementarity between feed production in the field and livestock production in the home gardens. Overall, these results reveal that with the environmental, cultural and historical benefits they generate, home gardens should be included in the Hungarian agri-environmental schemes, and those households that value the benefits they generate the most would be the least cost options to target for these schemes.
Chapters three, four, five and six in this volume present further examples of how choice experiment method can be applied to value various attributes of the countryside and landscape, in order to inform agri-environmental policies in Ireland, England, France and Spain, respectively.
Genetically Modified Food and Food Labelling
Safety, security and origin of food are important issues in the EU, and the choice experiment method can help inform implementation, adaptation and formation of food Another certificate of quality indication and EU recognition of territorial specify in food products is the Region of Origin (ROO). Scarpa et al. (2005) investigate the importance of regional (both national and territorial) identity in consumer perceptions for specific food product categories. Employing data from Italian consumers the significance of the ROO attribute is explored for grapes, oil and oranges. The results disclose that similarly to Scarpa and Del Giudice (2004) there is home-bias for all three food products, although at varying degrees. For olive oil, domestic origin attribute is an important determinant of choice. For oranges and grapes, ROO is influential on consumer choice, however not quiet as dominant, compared to organic growing techniques for oranges and ripeness for grapes. Moreover, there is significant preference heterogeneity for grapes and oil but not for oranges, disclosing agribusinesses information on both the strength of market demand, and taste variation. Overall, results of this study disclose valuable information for labelling of food (e.g., PDO food marking, organic certification) and product marketing strategies for the agribusiness industry.
Enneking (2004) studies German consumers' WTP for quality assurance schemes, which aim to improve food safety in the meat sector. Consumers are presented with six different sausage brands, including a national premium brand, with and without the 'quality and safety' (Q&S) label; a national brand which exhibits low degree of brand awareness, with and without the Q&S label; two organically produced brands; a reduced fat brand and a low price brand, all without the Q&S label. Findings reveal that quality labelling significantly influences consumer choice, i.e., consumers are WTP higher prices for food safety improvements. Sausage suppliers that indicate food safety with a Q&S label can charge up to 20 per cent more than those suppliers that forego this type of signalling. This result supports the recent literature that certificates that aim to reduce information asymmetries in the food market are influential on product choice. Enneking concludes that the results of this study provide case for public support of third party certification and hence for the Q&S system.
Another study that investigates food product quality attributes is that of Carlsson et al. (2005) . In this study consumer WTP for existing, as well as currently non-existent, private and public attributes of Swedish agriculture are estimated. Six agricultural products are studied in a combination of two products per survey: chicken and ground beef; pork chop and egg; and milk and grain. Attributes included in the choice experiment vary depending on the food product, however, issues explored include, among others, labelling of farm origin and choice of husbandry; ban on GM fodder; labelling if GM fodder is used;
nutritional information (e.g., omega 3 enriched eggs); free range production and transport of animals. Findings reveal that consumers do not value animal welfare attributes similarly across livestock types studied. Moreover, the results disclose consumers' WTP to ensure a total ban on the use of GM fodder is higher than their WTP for labelled GM food, indicating that there might be a market failure even if GM food is labelled. Surprisingly, for egg production, consumer WTP for the use of battery cages is not significantly different than their WTP for free-range eggs. In addition consumers are WTP high premiums for some animal welfare attributes including slower growth chicken, outdoor production of pigs and free-range barn in milk production. Consumers also prefer no or restrictive use of spraying and analysis of soil and grain for cadmium content in grain production. Overall, the data exhibit significant heterogeneity in consumer preferences, revealing important information for agribusinesses, such as the identification of market shares and niche markets. The results are also informative for food policy formulation on an array of agricultural and food issues.
Chapter seven in this volume reports the results of a state-of-the art choice experiment on consumers' preferences for GM food and other production methods (e.g., organic and free range) in the UK, and presents a thorough discussion of the policy implications of the results for GM food regulations in the EU.
Water Resources Management
The importance of efficient, effective, equitable and sustainable allocation of water resources in the EU, and the need for an integrated management approach to solve water quantity and quality related problems have been recognized by the EU policy makers, and reflected in the EU's recent Water Framework Directive (WFD, 2000/60/EC). WFD aims to protect and achieve a "good status" for all water resources by 2015, where water resources include surface water, groundwater, inland water, rivers, lakes, transitional waters, coastal waters, wetlands and aquifers. This "good status" is set to be achieved with a combined approach of emission limit values, quality standards, and the introduction of more efficient water prices. Choice experiment studies can provide valuable information for efficient and effective establishment and implementation of several of these measures.
Several noteworthy choice experiment studies have been implemented throughout the EU to value various aspects of water resources, including their quality and quantity; ecological and recreational functions, as well as commercial uses.
A number of choice experiment studies have focused on wetland management. Willis et al. (2002) investigate water company consumers' trade-offs between increased security of water supply and potential environmental impacts on local wetland sites and flows of Amberley and Pulborough brooks in south-east England. The results of this study suggest that environmental services from natural river flows (i.e., river levels and bird and plant numbers and diversity on wetlands) generate substantial benefits, given that the water supply to customers was reasonably secure at the time of this study. Customers were WTP increased water charges to secure the preservation of wetland habitats. These findings highlight that the relevant authorities should recognise environmental impacts when reviewing water company prices and service standards. Carlsson et al. (2003) apply a choice experiment in southern Sweden to generate information on how best to design wetlands to maximise social benefits. Investigating public's valuation of several wetland attributes, they find that the public derives the highest benefits from higher levels of biodiversity and improved walking facilities, whereas they derive losses from surrounding vegetation, crayfish, and fenced waterline attributes.
Similarly, Birol et al. (2006) investigate the public's preferences for attributes of the Cheimaditida wetland in Greece, in order to recommend sustainable management options.
Results of the econometric analyses disclosed that there is considerable heterogeneity in the preferences of Greek public for wetland attributes. Overall they derive significant and high values from both use and non-use values generated by the wetland, including biodiversity, open water surface area, research and education activities in the wetland and retraining of farmers to environmentally friendly farming practices. A cost benefit analysis of alternative management options revealed that the highest total net economic benefits are reached when all attributes are managed in their high levels and 150 local farmers are re-trained.
More recently, Birol and Cox (2007) in this choice experiment are fishing area, fishing system employed and price of the annual permit. All of these attributes are found to be significant determinants of fishermen's wetland management choice. It is also found that adopting the most environmentally friendly and traditional fishing system will amount to significant welfare losses for the respondents and the population they are drawn from. Willis et al. (2005) employ the choice experiment method to estimate water company customers' WTP for improvements in several services they provide in Yorkshire, England. Specifically they estimate customers' (both residential and business) WTP for improvements in the levels of 14 services, including security of supply; interruption to supply; drinking water (biological & chemical/ discoloration); sewage escape into property/ land; odour & flies; pollution incidents; ecological quality of rivers; use of inland waters for recreation, and bathing beaches water quality, among others. They analysis reveal that customers place the highest value on maintaining a good water supply, in terms of ensuring that temporary interruptions to water supply to properties was minimised. Moreover, customers also placed considerable value on drinking water quality, improving the ecological quality of river water, reducing the number of properties affected by odour and flies from sewage treatment works, and finally, increase in the number of areas for recreation. Improvements to bathing water above the exiting EU standard, however, have a very low value, since bathing activities are not common in the area. Findings of this study are directly relevant to water industry regulation policy in the UK, among other relevant EU level policies.
Several choice experiment studies are applied to estimate the value of surface water quality and quantity. Hanley et al. (2005; Furthermore, the impacts on individual welfare form alternative policies vary from negative to positive depending on the size of the permitted catch number.
Several choice experiment studies included characteristics of water resources as attributes in the context of valuation exercises of wider environmental goods. Colombo et al. (2005; 2006; , for example, estimate the value of reducing soil erosion in Spain.
Among the attributes used in this study surface and ground water quality are included alongside other attributes such as landscape change and flora and fauna quality. Their results indicate that water quality is a significant factor affecting publics' choice of policy alternatives for soil conservation. Furthermore, the public is WTP the most for high levels of water quality, followed by improvement in landscape desertification. Travisi and Nijkamp (2004) include groundwater contamination from fertilizers and pesticides as an attribute in a choice experiment which investigates Milanese residents' WTP for agricultural environmental safety. Results disclose that impact of groundwater contamination attribute on utility is highly significant, where reducing groundwater contamination by 50% raises the probability of choosing the agricultural scenario by 2%.
Milanese residents are also found to value improvements in biodiversity levels and reductions in impacts on human health significantly and highly.
Applications of the choice experiment method to water resources management issues are also included in this volume. Chapter 11 estimates the Greek public's valuation of the sustainable management of the Cheimaditida wetland in Greece, whereas chapter 12
investigates the residents' trade-offs between flood risk reduction and recreational and biodiversity attributes of rivers in Upper Silesia Region in Poland, whereas. These chapters also discuss implications of their results for informing EU WFD.
Forest Management
The Forestry Strategy of the EU establishes a framework for forest-related actions in support of sustainable forest management based on the co-ordination of the forest policies of the Member States and Community policies, and initiatives relevant to forests and forestry. The Strategy emphasises the importance of the multifunctional role of forests and sustainable forest management for the development of society. The EU Habitats Directive and Natura 2000 are also legislations relevant to the management of European forests. Hanley et al (1998b) investigate the UK public's preferences for various forest attributes to inform forest management policies that maximise the social value of forestry.
Forest landscape management attributes valued in this choice experiment include species diversity, how the forest was felled and the shape of plantations when seen at a distance.
Their results disclose that the public prefers improvements in all of these attributes, where the improvements to forest shape to an organic shape was most highly valued, followed by small scale felling regime and high species diversity.
Lehtonen et al (2003) Findings of this study disclose that the public values species richness significantly across all the sites studied. In another study on forestry in Finland, Horne (2006) 
Green Energy, Environmental Pollution and Waste Management
The EU is at the forefront of international efforts to combat Climate Change and has played a key role in the development of the Kyoto Protocol. As a signatory to Kyoto Protocol the EU has agreed to cut its greenhouse gas emissions to 8% below 1990 levels by 2008-2012.
As one of the initiatives to reach this target the EU aims to increase the fraction of In two papers Sundqvist (2002a Sundqvist ( , 2002b Choice experiment studies are also employed to inform the management of municipal solid waste (MSW) in EU countries.
Garrod and Willis (1998) estimate the impact on local residents of a well established landfill waste disposal facility in England. Residents' WTP to reduce the levels of several types of disamenities (e.g., dust, litter, noise, smell) arising from the site are estimated. The results disclose that the cost of the landfill in terms of lost amenity value to local residents is relatively low. Disamenity caused by dust and litter is higher than that caused by odour, although there is no significant difference. Disamenity caused by noise, however, was not statistically significant. The authors conclude that the residents are not WTP higher taxes to reduce the disamenity levels because they have become used to the disamenity levels and learnt to accept them. The relatively small impact of externalities from the landfill site is not surprising because in the UK planning permission is only given to those landfills whose adverse effect on the environment and amenity is less than any environmental gains arising from the landfill site. Garrod and Willis suggest that an ex post choice experiment shortly after the opening of a landfill site would give a more realistic measure of the cost of disamenities of a landfill site.
The UK has one of the poorest records in the EU with regard to the proportion of MSW that is sent to landfills. Failure to meet the targets of the Landfill Directive would mean that the UK could face a very high non-compliance fine to be paid by the local authorities, which are deemed responsible for the UK's failure to meet its targets. Local authorities therefore need information on how to prioritise recycling services and facilities they offer to their residents. Karousakis and Birol (forthcoming) 
Conclusions
This chapter has reviewed some of the most noteworthy examples of choice experiment applications carried out in the EU countries to date. This review is by no means exhaustive, however merely serves to highlight how this method can be applied to tackle various environmental, agricultural, food and natural resource management issues. Furthermore, the chapter draws attention to how this method can inform implementation, adaptation and development of various EU Policies, Regulations and Directives. A summary of all the studies reviewed above can be found in the appendix to this chapter. 
